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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for dry etching 
even a large area wafer or substrate through a convenient arrangement under 
conditions of atmospheric pressure in the etching step of a semiconductor 
production process. 

SOLUTION: In the method and system of dry etching in a semiconductor 
production process, a solid state dielectric is disposed on at least one of 
the opposite faces of a pair of opposite electrodes under a pressure being 
close to the atmospheric pressure and a plasma, obtained by introducing a 
processing gas between the pair of opposite electrodes and applying a 
pulsating electric field thereto, is brought into contact with a basic 
material and used gas is discharged from the vicinity of contact part 
between the plasma and the basic material. 



EST AVAILABLE- COPY 



<l9)a*i^5?-T (J P) (l2)^P§fif6t'£A$§ (A) <il)<8E¥itiK&g8§*} 

#112002-151478 



(P 2002-151478 A) 

(43)&&8B ¥l£l4*p 5/3248 (2002. 5. 24) 



(51)Int.Cl. 7 mr&ZZ FI T-va-K 

H01L 21/3065 H05H 1/24 5F004 

H05H 1/24 H01L 21/302 B 



m&m* *f»5fc SI*)lraSl3 OL (£10JC) 



(21)tBS#^ 


4&S2000-346861 (P2000- 


346861) 


(7DWSA 


000002174 












m)mmB 


¥J&12*fM 1E14B (2000. 11. 


14) 




±mm ±m mtm.wjz.m 2tb4#4§ 








(71)tiJigA 


597125863 




















msttsmA^nitfiig^ -703 




















AE5fl?HSS15a*BISllJ 2 - 1 ffiMtm 


















(74)ttSA 


100106596 























(54) [5g^©*f^] h*7-fXy5 i >^ffiS.^CDS@ 



(57) mm 

K&t^T. ASUEjfi&OBE^T, ttfaTZ— tt<Dmm<D 



10 




( 2 ) 

1 

Hun-r s c: <£ tc«t o # ■£ n-s zf? £g#tcig«;£ 
a, ^-fey>*^^sif*^s«ni.^-rn^ 

dttC-fcO. X^XvigtfiWttMgBifi&aigsSt, 7 
[fi9*«4] gift. 'v'J'^A. ^:*>. * 

s nfc * -cms * ff ^ c t iz «fc o y v x v <h g# t. 
#7.Ta&& n 1 ~ 4 <D^-rn*> 1 

JHfcEfcOF^-f Xy^>^#ft. 30 

Zf/X\Z3.*>TtfK>mffl& 10 0ms WT. «^5&ga* 
0. 5~2 5 0 kV/cmTMri^giitSi* 
Jg 1 ~ 5 (D^-ftlfr 1 «fC8e«<0 H?-f X>v^>^ 

[§S*^7] /wxtt©®***, JS&gC#S0. 5~ 1 
00kHz, /W^mW^fSifi 1 ~ 1 0 0 0 u s 

[St5#«8] ^ttSftTN-fettS K7-fI-y5 1 >^ 40 

[£J*JS9] y 7 X-7 tS« t ©fMifiSS:^. 
7;Urf>. 'sU^A, =¥-fey 

M&ftz^Tnfr-m&>±e>&m9a.iz&-z>mmzffiZ-T so 



4?3ti 2002-1514 7 8 
2 

&•& c t t ?&m&m 8 csro 0 h 5 x ^ > 

[E3*SU0] y^XvtS^tO^feSIWilffliC^ 

u Jtvmwizflxti-^mm&mm. 

*-ty >^e.^^>p*^jstiti-S)^-rti7!>^-aw±s-^ 
^ufe^gg^tc. 'pfs.< ti*>-?s<»Mfam\zmwmmw 

izn&mxx&mAT&mffiii. mmmmiz/vixvtvn 
^■^m-r^mmt:. m'vi>xtf.<ommzj:r>%z>n2> 

t mmmmtzmrt s nzm$$.mm t seb-t -a z. t 

T ■& W^cJB 9 legs® O H5'fl7f> ^Si. 
[BS*« 1 2 ] ^fi^naic^x^^ai L □ y 

mm. 

m&m 1 3 ] m&rn 8-12 <zn>-rn^ 1 jatcga® 

[0 0 0 1] 

a* ^Jffl b feiJt® y ^ «k 0 mm \Z H 9 -f X >y 3- 
>s/&i7 5j3iiiW j t<»mmizm-r&. 

[0 0 0 2] 

■5. ::T, S*fiLT«. tf^XgeXte^x-Ag 
SIttTll Al. Cu^©^JSX« 

0, y'Jn>ItHH S i a-SiiR 
tfa-S il:P, B. As. G eCgSr H-tf>^L^:*t 

[0 0 0 3] cne.©±fflMi:i*i 
e>i/. 7x-;k uvxv-wim m^. s 

Xy^>^*^Dil-r«J«l/S:Xg{C e kO®jt 



oy£m'Mz^m.m*:ffiKTi3.2> z. t zimt-rz® 8 

[0 0 19] #3g93©®l 0Oi89gS, 

£ffi#fc©»ttffi©J8B8K#*#»««*#U *©E 

£3#<i:©&»gfcfi# 7frzl>* 's'JtfA. * 

±©J£HacfiiO««T?fc*C£S«$«4:-rsS&9©B 10 

[0 0 2 0] #3§i31©S£l 1©SHHH:. &5g. 7 

t>-^r©*Hpjffifc@#^«£**iissnfc-^©«iei« 
;px«©«#(c«to#e.ns^xv^s^ic^tt$-& 

ftE«T*E£4«ftfcT.*8 9 ©5SWKE 20 

© k ^ -f x >y ^ > !fmm-?$> % . 

[0021] *%hj©^ i 2 ommz. ^m&m 

>ontt*«HWH£*rrs z.t&&mtTz>m 8 ~ 1 1© 

[0 0 2 2] *9B9§©&1 3©^HJ«, fg8~l 

2 » nfMxwn tcga^©gs t attatawtft t&m 

[0 0 2 3] 

iftwammomm] **9itt. *«M*«itiefcis«* 30 

LCD (tta5Vx:/l"f> ©# 

0. *£tffifi&©ffi:*jT. ttftT-S— 2t©ffig©4>&< 
tt>-*©»I^HlcH*WJt««c*««U. ^&-tt©*f 

fammfflizmwxx&mAL. mmmmmiz/vux^<D 
OfteBUp-rs:: ^6ns^^x©7 p 7Xv 

l»*3J^S»ai/. £6{c$f£L<tt, 8y 7 X7i 40 

>, =ir-ty>^6«:s^6a«nsv»-rn^— aet± 
[0024] ±ee>camjfi©©ffi*T«i:«. 1 . 333 

X 1 0 4 ~ 1 0 . 664X10" Pa ©JE^T^f. 
fTt>. GE^EaS^aT. !S(fWfl3<5EK:fc*>9. 3 3 
1 X 1 0 4 ~ 1 0. 4X10" P a©8affl*<»*L^. 
[0 0 2 5] fcfc, *«0!Ttt. y9XT58*«glffl+K 50 



© a * ferj* si* <@gi©@£vS &T©&g***jss c & 

[0 0 2 6] #589J-e, Un-A«F9-f X-y^>if 

lr». ^Xv«PTAny>$^-r-5Ct©-C#-5feC9 
T&*M£, 3#WKte<t:©J:?& i fe©"T?&:3T ! &>&u 0 
[0 0 2 7] ±82«aa*XiUT©Any>3R^tt. 

d. ADy>i:^&-5v»ttADy>t7K^t^^-r 

iUTIl 0!IjU£. CF ( . CCl, F, . SF S , H 
C 1 <S*H&tf 6*1*. BM*fc£©KfStt©2f* 

*©T. ^*-S^»«^^©iRJi©^T*»ibTt) 

[0 0 2 8] *«WT?tt, ±IBAny>?|^S^OS 
^fflUTffl^Tt)«tV^, Sm£fttf«£1£©MAft> 
6. 4ftR2fxicJ:oT#9iu CltlSMgtfXtLTffl 

>. *-fey >*©*#;*, 8*5!f7«!iWIHf6ns. d 
tl6tt*^-rt>2«iU±S-ii-&LTfflViT ! foJ:^. jff* 
L-<tt, 5!lS^7. + ©APy>^^7.©fflS^0. 0 1 
~1 0«:i%TS0, «£9#£L<teO. 1-10*1 

[0 0 2 9] ±E«S&L-Ttt. «*.«. M. 

*fifi]aspa©K«t*«-«t^*«! 

[0 0 3 0] B6— ft«ifi£WCtt. RfS^|6]PJfS 

S! T R f3 ft ^ © * # © t> 7 — ^ © H S <h ife -5 @ 

I*. H#:K«#©««*K:"bJ:*38«. -etlJ^T©*^ 

n©ft^**c*ifii±T?&ti{i, »ifi]-r*fiBffi©tt^jjta 

Ac©. «tO^«bfcSt«i75«#6n«)©T. «kO»SL< 
(J¥g4 OmmtimS. 
[0 0 3 1] $6tC, ^7X-7Sr^*$-B-^,^;@«, — 

-*f©€g@«, SJS{cM63&v»jS«)^ie«S« 



[0 0 3 21 _hS2??&bM&;S. '4-.*il»>e =:'3ge— JsX 

«3R^:c§2ssnso com* w.mm&t%tn*n& 
[oo3 3] ±vmwmmw<ommt. ->-Mn?*>? 

[0 0 3 4] H#itm^O*f«iLT«, *U*tf, #U 

[0035] mz. mwmmmt. ttmmm&2&>± 20 
(2 5t;aiT. ^Ttsic) •e^SutwsL,^. it 

&^j&t2«±CD8t@#©^#0!l£bTtt, # U ^ h 5 
iSOWTIll 8, 5 0 Ogg©t>«) 

t«. wntr?-'yj*s~~5 oii%, ^<k7 

J^Z9A5 0~9 5ag%TJg^$*lfe^0^t^JjS 30 

JKt&^&O. •?-CDKK©/P*-* t 1 0 ~ 1 0 0 0 n mTJ5 
£ fc CD Srffl H -5 £ <fc d^ffS L 
[0 0 3 6] ±8B1SffiW©ffiBltt. @#^®#CDJP£» 

TltftSStl'S* 1 . 1~5 OmmTSiSClt^ffiL 
V». lmm*iTlt ^WeW^RSSrE^TSSM-TS© 
fCjfe^T^^Jli:* 1 *^. 5 Omm$gx.*t, & 

[0037] #fs§g©/i;u;*®^ico^Tra-r-5o 0 40 
1 izn^xm^B^m^^To mm u> . (t>> a 

-f >/1JPXS!. «» <c> B/WXi!. SE^ (d) tt^ 



2 0 C 2 - : S I 4 7 8 

3 

loess: ±^/ , «;>^^®:»V'&±*«os^/x;»S£ 

•ST^OPtnCiS. lOOjjs S*TaW£LA lOOw 
=b go i & o . /\;>X7it-i'f:r <fc s 7 ^ xv «sg * 

L<«5 0 n s~5 (i stS5. &*S, iCT'V^i^ 
JbWDBStffliH:, «BEE&fca«iIttUTIET?&«**IHI. & 
% T# 0 Bt ffi t «. f&EEgeflSJWSH! L Tft T & -S BffU] £ 

[0 0 3 9] /^xm^C05t^T* t D^FSa ! b^ 
T?*.^)^i:*W$U<. ai-fe±^0B#F^«t^CO l 0 0 

lA 

[o o 4 o] ±ia/i;u7.@#com^^tt, o. 5-2 

5 0 kV/cmtft^i^CtSCOtfffJL^. 

fidt 0 . 5 k V/ c mjfcg§T&-5 iif[lW\ZV$ffltfftfr 0 

-T#, 2 5 0 kV/cm$1^5i7-i'S[i^tL 

[0 0 4 1] ±f2/i;i/X@H(E>Jli£gC«. 0. 5~10 
0kHzT^ut*«!if*LH o 0. 5kHz7k#§T& 
§ i: y 5 X-V^SA^^feJ6ffiS«C^f ra*^*> ot^, 
1 0 0 kHz £jSA-5<hr-i5';&ffia<58£L j e'T<fc 
i0»SL<«. l~100kHzT$0. dCD«k 

[0 0 4 2] _hia/^>»I/7.mi^tC*>tt-&^£OCD/1 
)lxm%xf%ffl\Z. l~1 0 00/tsTWui*«»SL 
1 w s*m?&-5£&«a^£5£&fc<Z><i:ftD, 1 
0 0 0^ s Sriex.-g)i:7-i'4!{®{C^fTL J ?»-r<^:-5„ 
iD!?$Kll 3~2 0 0(JST^. ^CIT, I>£ 

ON, OFF<Dg|0jgb*^^:S/i;i/X^^JC*ilt-S, 

r> t o<7vuux ©asg-r ^. o n r»n ^> . 

[0 0 4 3] ^ajOK^-fx-y^^ysn^affiSS 

««. #iftOi-A, LCDco^as«T&o. mz. 

tf. y'J^ >9i — A. GaAs9i-A, InP9i 

[0 0 4 4] y^XV$rS«{C^M$-B-S^©£bT 
tt. #I*J4, (1) «rfi)T^>^ffiRaT^±-r-5^7Xv 

s-a-^ifc, rc^ (2) «(P]-rs^ffirBif 

[0 0 4 5] ±gE (1) (Dfl#«J73^<i:L.T«, B«R 



( S ) 

9 

X^£t2fe£^s#«rc , &oT. &st©ft&4rrs±& 
ia««jiv», ->+ "7— ^^xv-esas-rs^is, 7^ 

[0 0 4 6] &tz. ±12 (2) ©R#»3&i*4:LTtt. 

oifimr$5^g*%<. ±iE«aaii:<eaw«tn 
[0047] cms ©*-£**>, ^fxqR^aup/x^* 

•So 

[0 0 4 8] *^W<DK^-fX-y5 L >^tttC*3^T 

j8*#X*#af-*£<tjfo&ST*So 
[0 0 4 9] »#*»3|-r**»4:lxTH:. 

0D— ;W>S&-5Jfi2l&£Jfl^ *fc^©*>©T»*tt£. 30 

y z ^;nfeMHMt«ic«it. a«o*«aa*«-»c ^ 
9Xv#xj^*asn*j:3icxYy— 7>*&ttx 

[0 0 5 0] *5IWOy7X-7mSfCj;-5 K^-f x-yf 
8 0~4 0 O'CfC-T-ljCt^ifSL^o 

[0 0 5 1] *ftw<Dzf7X-?mm\z£z> n^xy? 40 

ffi£R^*<Vfo(DT1&&jizmM.TZ>Z\iL£m<tcsb. ^ 
?£tt#Xgffl£n?a!llI£fT i'ffS L l,>o 

[0 0 5 2] Lfcrf^T, #f893©SBtt. ±tiZf^X 
v {c &ft S *T H 7 -T x y =f- > ^a&g-r 3 SB ec 
ttlAT. X7Xv<hfi«£©&j&^jS^SMg)!&*# 

x*»ars««. $e.ic»sL<«. ^xvtsM 
fcgs^s-efe^o so 



?S!PJ 2002-1514 ? S 

:o 

[0 0 5 31 *%?Hi343VsT, {raft*;?* 

[0 0 5 4] ^7X^i:a«t©S5ttBRi6«*^ 

m^x^m^z^mmt its, 7Fg&#xtCcfc-s> 

[0 0 5 5] ±!2^ett^XfcJ;S^X*-^>««li 
UTti. :77Xv£S»£:©8«SKS#©raBfcj!fXffe 
lii*IS8S£:frU ^©JW3:*?gte;tfXi;:<fc.l>#X;*7-T- 
>TOSrWr-g.il<i:{CJ:0. X^X^SfcT £©&»§& 
ifi® £^F«tt#X#B£U;:«0<i; 5 KT-g. £ £#Tit 

[0056] m^*ftwv>jjmx.zfmm&g ! &Mzmw 
^m^x-f^x^^x^smiz^mt^mmt, a 

X®.%& L P J X)V(Dnm\ZWL» F— :*-ytt©2f 
X»9lP*«»fc««t, S#©JS2£«*l«rfil>LfcgB 

©— imas. 2 i&tMts. 3tt 
imxxmxu. loaM^fxM. i4us«, 41 

~4-3ti^2l^s;i/hSr-?-tl^n*T. WAtf. a&stfx 
BSfttttI 2 £15itt@#«m#§8glWcEB£nfc 

ftmmm 3 1 ©h t/t;i/xm#*Hi inr * znz&r> 

-5. SW14W, S«D«JSA^h4 1 «C«t0^ 

«n» ^{c«as^;uh4 2tr«to^fXPJc#ffiUPicji« 
n, j*cv»-^Ktu^jw h 4 3 x-mzfi 

tU^na 4:^-5 3ia©8g2IXgj5^ftoTVi-l>. X>y 
f>^lS*o*xn ifcSttfxis 1 0 «fc 0 , X-y^ 
> y nfc^©*^ n*« ic s#» u t 

SJC&^-C#-lbfe©S:fflliSC:i:(CJ;DMS©^gS:^ 
13^@^ffi^e.ft-5/X;Wtt. 

v^^-r ^. *T-s«©^.ffl!iT^tti$-&-i) / xjy&mm 
[0057] ia3«, fgi$ftSRteyx;i.$ffl^. ^msj 

©^H^^X^-^^fiSfCtOX^XvtS^,*:© 

^S5ja^$^ett^x5?ffla^^T, ^xtss 
« icd): € mm t&ttommmm ^ts AfcSB©- 



14«S$I. 4 1«SBA^JUh. 4 2SM 

[0 0 5 8] «as^x«, e&^awfttctf 
mm.^^^zmm^ntcMmm 3 1 ©Bgtc/t;!/^ 

(HUP 5^<=>i££ffi£*l. 1*3 /23 8f§t# X f§5 1 0 

H7-Tl7?>^13n. ^^TSatB^U h 4 3T?il 
Utffi S n-5 i: 5 3 Jim^MMJLU^BXm'M^ n-5„ 
^gtttfXfct, ^S&#X9SAP 1 2^<=»it*AS 

n-ss** 1 4icr6]frtTDK£ttjsn, ^x*-^>«tsfj 
j&jtt^u Ha. moxz-Fzamzmm-ezz 

[0 0 5 9] @4it ¥ff¥1fi*Hfi]SgR/X;i/*ffl 

t&s. i«fi. 2««ffi, 3 tern®, 4i,m#ffim 

5te#X<fc£ffiLP. 7««lS^X^AP. 10tt 
rt^g^X®. 1 ltefl-HWMatfxfS. i2«^FfiH4 
#;*jS|AP. 1 3«^ffitt#XPfcg-ffiL«U 14Bi 

4lBiA^l'h. 4 2 «fllSg|5^;i' K 4 3«Jg 

[0 0 6 0] fcfc, iBe^ffili^X^v^-^Sr*^ 
TSSt^Tti, €-0»i5. ^6<D±-5tC7S:$n 

[0 0 6 1] S5«fp]«BS!Rfi3y xru&mv>z>m&<DT 

BKg^Ts. ^7X7»xd da lp 5*>e> 

^ftasn. s«*H7-fx-y^>^sa3ibit^, torn 
mss.#xffii o^e.s?m$nso sfc. ^fstt^x«, 

•5c 



[ o c 6 2 ] 16 is^WtSSii/x./ X;>^/=s:-i>oiMO 

[0 0 6 3] ^Sj:d43V>T, ^7XViS«>®?iS 

[0 0 6 4] Hl7«^S^*3(/>T. ^fiHttf^-CWcS 
tlfc^g§3 0 4 3 TH7-1'X-y^>^S*fT3= tflJx. 
10 S^coftSiiD^-y h 2 0€rffi^-5fe«6OjRaA^3 
l5:^C0fc«6W->^-7^-3 2 ^FffitttfXl? 

^7§S3 o s*©iEttra^D> ffimtz^^y 
20 v^xyx^efxe^^^EP^tsj^e.sas^x^^A 

ft. I«14U. JBi§ntf;/>2 0tC«fc9J82tfcBAS3 
lrt{C*-5*-fey h2 l*^ttlLAn$ns. H 

7-i , x>7?>^«aa^co^ia«->^y^-3 2 &jilt 
[0 0 6 5] ssic mm%itiamt6fr*>zf : 7X-?vtm& 

[0 0 6 6] 0 8tC*5liT. ^Htf X £ / X)V& 6 

al. 7 ? x-? it&Mi 4±\zvk&mmm? 

T&^^-T^^T^P^ttAcO^BT^iiam^ffU. asm 

St" ^ ©Si B IC^a $ -B-T K V X y =f- > y t&m £ M 

^< U>y«7-K 1 0£^!ttS JItlCJ; 9. fflS^JX 
40 rog^^fTO Ct^T^. $e>tC, liD#7 h 2 0 

Afi*t 1 4©WbAn$rfr^^ ^MicS«Oh*7-f x 

t?€^>, ±.%s,®6\z7H-r&?\zTts&i3xxffirz 

$nfc#^3 0tCiRiSflr-5Ci:^T#-5, 
[0 0 6 7] *5!^<D/tJl/7.mi^«rfflVifc^:a£ESt©T 

50 tstitzvimmm. m.^mz^^^^x^m.. 



j&&zM&m^&-?zim&m&3:m'?<s> r. caress. 

r'5-f iyr> ^ffiS JcSBf 5 * - ^ 3fiT 
•2- So 

[o o 6 8] *§&m<DY?'tx.y?->ifi£mi3mz, i 

[0 0 6 9] 

[0070] zmmi 

Xv^4^t, 2-f>^ (10 0) ->Ua>^xA- 

O, TJbD, ^7 X-?mmHm& lmra, ^X^ofc^ 
tiJ L □ frZmttS. TCDlERtS: 2 mmtLL 

[0 0 7 1] ZfyX^Wmekfr 
WM1JX :mm0 . 1SLM+CF, 0. 4SLM+7 20 
)l>3>9. 5 S LMODS-g-^/X 

s. ffl*2 0 0W, J1&&1 OKHz, 5aSB#^2 0 

[0 0 7 2] ^e.tlfe>'>Jn>r>xA-CD«®$^S! 

0. 2 umXib-ott, 
[0 0 7 3] i£«$0!l 1 
JM»£«*fl!lr>, fl^ftfli. «aS^7.«!:LT, 30 
% + CF< 9 5 9S*>SfcSiI-&#;*£l 0 0 s c c mm 

MSffOftt»0i:M»12. 2KHzCDs i ni£j£ 

Kt. 0. l/imTiofc. 
[0 0 7 4] ttttM2 

[0 0 7 5] 



fiDft^TAttsci are s 0 Ej±«:^-? 
ffl ^s c t tck o fiasxe^oiSigiST^iss <rc t *i 

T^So 

[n i ] &&we>/vu7>mft<Dm$7;kT®&femm-v& 

So 

[13 2] H5-f iy5 1 >yjai8Soitst 

0-T?&S c 

[03] *S^©K9^Xy^>irfll«gB©0y*wT 

[04] *«W©H5-f Xy5 1 >^3S^acD^J$^-r 

[0 5] **WTfl|V»*^iStti5f^S/*"7— «ffi»B0!) 
— 0U©l£B50-e&S. 

[06] *&mx-m\,><b7Fm&#xi'<r'7-wtmmm<z> 

[0 7] 2|cM9!OK?'fX97>jrflattlK«!)fg^f 
0t?<&s. 

[08] #5B9i<DK7-f Xy?>^j!lIgSO0!l^t 

2. 3 mm 

4 B^RQfls 

5 tfXofc^UiUO 

6 y >oh* 

7 xxmxn 
io.li mmtxts 

1 2 ^S14#XigAO 

1 3 ^S14^fXD*c€rtilLOT?L 

1 4 S« 

1 5 

2 0 ms&aXyb 
2 1 *ty h 

2 2 7—1*. 

3 0 §g§ 

3 1 JgfflA^ 

3 2 v-Y-y*- 

4 i avc* h 

4 2 MSgS^JU h 

4 3 i&tb^;u h 



~ AVMABLE COPY 



mil 



\M2l 















J 

























awo>) 




SBB(d) 



[03] 




cm 4] 





14 



r — i *¥X — 4T1— *1 



[05] 



[06] 



BEST AVAR ABI E COPY 




*RjffHftw»*imuj 2-1 sj**t^ maw 2 -703 it^a^r 

F^— 5F004 Ml 6 BA20 BB11 BB24 BC06 
BC08 CA03 DA00 DA01 DA04 
DA07 DAI 8 DA22 DA23 DA25 
DA29 DB01 DB20 DB22 



